Introduction
In some polygynous mammals, males start to reproduce later in life than Behavioural observations were conducted from a cliff, seven metres above the colony and 30 m distant from it. We recorded the form, location, and consequences of every pup seizure and abduction that occurred during daylight hours during the entire breeding season. By seizure, we mean that a pup was grabbed by a male in his jaws and was forcibly held by him, for at least a few seconds. After a pup was seized, we called it an abduction if a pup was successfully carried off by force, five of more metres away from the CBA, and held there at least for a few minutes.
We attempted to identify the sex of seized and abducted pups to determine if there was a sex bias in the occurrence of these behaviours. To estimate if abducted pups were weak or abandoned individuals, susceptible to die independently of having been abducted, we interrupted eight abductions within ten minutes after they had started. These pups were sexed, marked with paint, and released near the CBA, and their presence and behaviour were recorded several times per day.
The breeding area was censused daily, differentiating pups, adult males in the CBA and the periphery, females, and subadult peripheral individuals. Males in the CBA were called residents. Binoculars and a spotting scope were used to census and record behavioural data.
Results

Context
and description of pup seizures and abductions.
Most seizures took the following form. A male approached the CBA from the periphery, alone or as a member of a raiding party, and dashed into the breeding group moving toward a pup. The male grabbed the pup, and quickly attempted to take it away from the breeding group (Fig. 1) . In the rush, the pup sometimes fell from the male's jaws while he was moving away from the CBA, and it scrambled back into the breeding group in a few seconds. More often, the male held the pup firmly while moving off, and carried it out, away from resident males (Fig. 2a, b) . At this point, the abductor dropped the pup, remained at less than a metre from it, and ignored the pup so long as it stayed near him. But typically, when pups were released, they tried to escape. The abductor immediately reacted to a pup's movement by preventing it from moving further by interposing his body in the pup's way, and by holding the pup crushed against the pebbles (Fig. 2c) . While being held, sometimes pups were grabbed, shaken violently from side to side, and tossed into the air.
Pups were injured and sometimes killed in this manner. Abductors defended pups by threatening and occasionally fighting peripheral males who attempted to approach them. Some pups were taken to sea. Often the abductor and the pup were followed by other peripheral males. At times, the pup was surrounded in the water by several males, who competed to control it, grabbed it, and repeatedly submerged it. While swimming among the males, pups were bitten and tossed into the air several times. While being held by a male, pups often bit the male in the neck, face and flippers, but this had little effect on the male's behaviour. Pups vocalized, attracting the attention of other males and of females, who were alert, and sometimes replied to the call. Mothers responded to the approach of a peripheral male with an open mouth threat, and often bit peripheral males that came too close to them or their pups. However, females did not usually pursue pups once they had been abducted, so males did not gain a mate by abducting pups. The few females who attempted to recover their pups from abductors made themselves vulnerable to injury by peripheral males. Twice we observed a female leaving the CBA in pursuit of a pup and its abductor. One of these females rushed quickly back to the CBA after being less than 10 m out of it, when peripheral males started to converge on her. The other female was intercepted by several peripheral males before she reached the pup, and before she was able to retreat to the CBA. Males fought over her, and bit, pushed and mounted her several times. She finally returned to the CBA without recovering the pup and with tooth punctures on her neck. In most episodes of pup abduction we did not see any reaction from the breeding females, but the mother of the abducted pup may have been at sea foraging. Adult resident males ignored pups and abductors unless the latter remained too close to the CBA, in which case resident males threatened or chased them away.
Pup holding was terminated when the abductors deliberately released the pup, or the latter escaped. Sometimes, after 10-30 minutes of holding a pup, males seemed to lose interest in it and allowed it to leave. More often, a pup escaped while several males disputed it, or when a resident male threatened abductors, chasing them off. Once the pup had escaped to within 5-10 m from the CBA, it was difficult for peripheral males to recover it because resident males prevented their approach. (Fig. 3) . In 43 % of 285 seizures, the pup fell from the male's jaws while he was moving away from the CBA, and scrambled back into the breeding group before the male recovered it. In the rest (57%), the male grabbed the pup firmly and carried it away (Table 2) . Within 5-10 minutes, the duration of a typical holding episode, pups were grabbed, shaken, and thrown into the air 10-50 times. Some pups endured this treatment for as long as two hours. Nine (5.5%) of 163 pups abducted were mounted by males, and 19 (11.7%) were carried to sea. At least six times during three years, a pup was taken up to two kilometres off the coast. In 37 % of the abductions, the male had to defend the pup against other males. In most pup seizures (70%), a solitary male rushed into the fringes of the breeding area and grabbed a pup. In the rest of the seizures (30%), the pup was grabbed by a male who was part of a raiding party (Table 2) .
We recorded more episodes of abduction of male pups than of female pups (X2-test = 4.18; d.f. = 1; 0.05>P>0.025).
The sex of 29 (18%) of 163 abducted pups was determined; 69% of them were males.
Age category of male abductors and risks involved in an abduction.
Males seizing pups were subadult individuals whose estimated age, based on size and secondary sexual characters, ranged between four and seven years. We never saw adult bulls seizing pups in the context of group raids or individual intrusions into the CBA. However, three times during three breeding seasons we observed adult males holding, biting, and tossing pups into the air. These males were not associated with females at the time that the pup was being held. One adult male had spent almost two days near a pup, apparently ignoring it, when he suddenly grabbed it, and took it into the water until we lost track of both.
Each breeding season, several different subadult males seized and abducted pups. For example, two of ten subadult males marked with paint pellets in 1984 abducted at least one pup. Five other males, identified by their size and fur color, also seized pups. These seven males together performed less than 20 % of the 80 seizures observed during that season, so other males were also involved in seizing and abducting pups. One identified male seized three pups during the same group raid; another male abducted three pups during the same week.
Seizures and abductions were not usually hazardous events for males.
During raids, subadult males gained safety in numbers, and exploited the chaos created in the CBA by raiders (CAMPAGNA et al., 1988). Resident males rebuffing raiders concentrated on fighting adult males rather than subadult raiders (CAMPAGNA et al., 1988). When acting alone rather than in a raid, pup abductors behaved quickly and unconspicuously. We never saw a male being wounded by another male or by a female while abducting a pup or holding it on the periphery.
Pup mortality associated with abductions.
Between 1983-1986, at least 16 pups died due to physical injuries caused by male abductors; 5.6% of the pups abducted and 1.3% of the pups born each year died due to harm caused by males during abduction. At least once, a pup was killed, probably asphyxiated, when a subadult male mounted it for 20 min. Immediately after this episode, the same male mounted another pup, but released it in a few minutes without killing it.
Pups were usually alive when the abduction occurred, but once, a male grabbed a pup carcass, defended it, and disputed it with another male. Internal bleeding, due to physical trauma, was one apparent cause of pup death. We retrieved the carcasses of five pups that died a few hours after being abducted. All had bite wounds around the neck, face, head, back, and flippers. Extensive haematomas infiltrated the cervical muscles under the tooth puncture marks. Two of the carcasses had a partially dried umbilical cord attached, suggesting that the pups that had been abducted were a few days old. Some abducted pups may have died from starvation. Every December, the first two to three pups born died due to mother-pup separation caused by adult males. The first females to arrive at the breeding area were the subjects of disputes between adult males who attempted to hold them. Sometimes, a female with a pup was abducted by a male and, while the abductor held her near him, another male held her pup. Pups were not mistreated by these males, but neither a pup nor the female were allowed to reunite, despite both being sometimes just a few metres apart.
In an unusual circumstance, a juvenile male killed a pup by sitting on it for about five minutes. The pup had been injured, presumably during a group raid. It was still alive, but was shaking its head from side to side without moving the rest of its body. A few minutes after we saw the pup, a young male approached slowly, and sat on it, maintaining a typical upright resting posture. When he moved away from the pup, five minutes later, it was dead.
Ours is a conservative estimation of pup mortality due to abduction because, although most pups did not die in most abductions, some of them may have died later due to internal trauma and injuries. Every season, we observed three to six pups with large lacerations on the head and back, and two or three pups with swollen necks, probably due to haematomas. These injuries may have been caused during abductions.
Although pups were occasionally grabbed and tossed by females, we never saw a pup being killed or injured by a female. Adult males occasionally trampled pups during territorial disputes or raids, but this did not cause lacerations or bloody necks. In addition, we lost track of nine of the 19 pups taken to sea. Some of these pups may have drowned or drifted away from the breeding area due to strong parallel currents. Even those who returned were not safe. At least five pups returned to the coast more than 100 m from the CBA. Two of them died after three days,and we lost track of the rest. During three seasons, 12 other pups were seen 100 or more metres away from the breeding area due to unknown reasons; all of them died after a few days.
Abducted pups were not abandoned or weak individuals, likely to die even if not abducted. All eight pups whose abductions we interrupted were alive one week later. Seven of them nursed regularly. Apparently, one did not find its mother but stole milk from several females until we lost track of it.
Discussion
The abduction of pups by subadult males appears to be a low-cost epiphenomenon of male sexual motivation. An explanation for the observed 'pedophilia' is suggested by the similar treatment of pups by subadult males and adult females by adult males (Fig. 2) . Subadult male southern sea lions appear to use pups as female substitutes to redirect their frustrated sexual and aggressive motivations. In the face of high sexual motivation, males that have little or no experience with the appropriate sexual stimuli, oestrus females, are likely to generalize to more easily obtained objects, such as pups. In addition, there is the possibility that the phenotypic characteristics that make mature females sexually attractive are juvenile-like. In any case, the combination of a stimulating environment, lack of experience with the appropriate sexual object, and stimulus generalization may cause subadult males to redirect their behaviour (TINBERGEN, 1952) 1985) . However, as female sea lions are inseminated shortly after parturition, a subadult male does not get a direct benefit from killing a pup. Pup killing might be a spiteful behaviour that evolved because it decreases the reproductive success of others at a low cost for the actor (TRIVERS, 1985) . Young males are unlikely to have fathered an abducted pup because they are rarely successful at copulating. The likelihood that a pup and its abductor are full or half siblings is unknown, although it is expected to be low. This is because the father of a male would probably be dead by the time his offspring is a subadult, and because only one out of several hundred pups in a rookery could have the same mother as the abductor. Thus, it would be unlikely that subadult males are decreasing their inclusive fitness by killing or jeopardizing the life of pups. However, it is unclear what a male would gain from spiteful killing because, while reducing the fitness of others, he would also be benefiting many other unaffected individuals, diluting or eliminating his potential relative gain from interference competition.
Based on the present evidence, we conclude that infanticide in Otaria is of no particular adaptive value to their perpetrators. It appears to be a low-cost, nonadaptive byproduct of pups being treated as adult females. During competition for mates, Otaria males often injure and sometimes kill females ( comm.). Pups would be even more vulnerable to harm than females because of the superior force and larger size and weight dimorphism between a subadult male and a pup, than between an adult male and a female. Evidently, males are not strongly motivated to kill pups because this would be an easy task and many more abductions would end in infanticide than we observe. Instead, pup killing is relatively rare, and occurs after a long series of interactions during which pups are physically subdued. Similarly, killing of pups by northern fur seal bulls seems to be the result of accident rather than of selected infanticidal behaviours.
Despite the relatively low frequency of pup killing in southern sea lions, a pup killed or injured may represent a significant reduction in female reproductive success. As breeding is seasonal, females that lose a pup lose an entire breeding year. Males that father pups that are killed by other males also suffer a decrease in reproductive success. Therefore, the behaviour of subadults is in conflict with the interests of adults of both sexes and pups. 2. During four breeding seasons we recorded 285 pup seizures. A mean of 21 % of 400 pups born each season were seized by subadult males. Fifty seven percent of the pups seized were abducted and held captive.
3. Subadult males treat pups in the same way that adult males treat adult females, sequestering them and preventing their escape. Males were possessive, held pups for up to two hours, and defended pups from other males. Pups attempting to escape were bitten, shaken from side to side, and tossed into the air. In 9% of the abductions males mounted pups, but intromission did not occur.
4. Abducted pups were sometimes injured and killed. Some pups had bite wounds on the neck, back and flippers, and lacerations on the head and neck; 5.6% of the pups seized, and 1.3% of the pups born each season died due to physical abuse. Dead pups had tooth puncture wounds and extensive haematomas. In addition, 19 pups abducted during four seasons were taken to sea; nine of these pups were not seen again and may have drowned. Since breeding is seasonal, females that lose a pup lose an entire breeding year.
5. Males do not obtain immediate reproductive benefits from pup abductions. Pups may be used as female substitutes by males that are sexually but not physically competitive with adults for mature mates. Through practice with pups, ousted males may gain experience in controlling adult females. Infanticide appears to be a by-product of males treating pups as females. Pups are vulnerable because of the superior force and larger size of abductors.
